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1 

'>&< locom^^ ^fr*UfcEfrS'#* r -A«r 

tr- a v - a * - # % mm l x ±ew 

A D 

-tSB^7 ^ - * _hB#' w r ^ a v- * t* a 0 

[fjf*f 3] fflt#«l KEic^^^AT-fcoT* 

±B^^y— *tt_tE#3tr 3>^*— fca 

A 0 

«±E*3t^«^> 6 <7?fS #* fcf— A3d5fitj^ $ n a #± 

jj-rzytmt* ±e#^**±ejbiib&ou:e*2 
±e# K^7r>f^* 2 mtmmztitim^yt 



(3) 1tl¥9 - 2 6 1 2 0 5 

•*« »x i/^ y h ft tt 5S*T t , m&ftTU 
^ comtlim^z * ±E x £ h/uJd*5tta±E#* 

a^at^e*, 

±E«MW#j»tt, ±E*»©^^^ h^if-^w«[C3Jt 

A 0 

[ffr*Jg7 ] Kt*<S6 lcEtt<^>*^A-?fco-c\ 
^KOJfcjfts— J; 5 K_fcE^9^ — * 

±E#*a««teibfpw^^snJiE#flr**br--A 

•«*t87t hf>ff^^i:, hf^r^ 

±EM«^afi, ±E*«*«^J:!9ttmS*t*ii[*© 
fflttttrt^oJtas-SKfc a ± 5 K±E'< 9 ^ - * £WJ 

_hE##i£ff « <b ±E*^^^ * A* h 

7 r 1 RUM 2(D*7T4s<k$mi 

!7-t±E«»«*tea^v^T»ts*TW*i-a*« 

f^-e^^ y ^yZfrfzx^? h/u^a;<3*±E#flHJ«ifB 
**IW*|ILTJ:EWDM«#*^i3fta>'^17— <Ott#tt 
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3 

& ft 9 , tt**iMB»tf!)*ij»30s±iB#j«i«#t j: o r mm 

^ CO ft If- A £: ififi^f 'J ^fi t T ft 5 W D Mft * * 
»WDM«#3tS:S*t5JB2^iiB«i, 

±IE*ea&IK«:, JifBWDM{g^te&J;!e«l^i8JSa» 

m2cD«^ic^it5*^^^^Off^>Pt^ : g : W:^^L< 
ft 5 J: 5 ^J:ia#«#*if— A©^!7 — t*J*li-5^il: 

t^tr^^A, 

[3£^coi¥ifflfttftW] 

[0 0 0 1 ] 

[0002] jtaw^^^^^aESfbSriaafcfecoa 

#t£LT, ^S^f'i^fi (Wavelength-Division Multip 
lexing: WDM) lcBB-j-aflF5B*S«Ay|CfTtoiX-CV>S 0 
WDM4:^nr^AJ8lD7T>f/^*t(i* (EDFA) £ 

[0 0 0 3] 

ee*. mtmb. aifs»at/ 

[0 0 0 4] *^/Uf 1 ^ p u^^fi/>ft< fcfc lo^ttj^ 
3tf>ft< irfc 1 IUi»co*fiai»— aS&B-t-SC 4rtf-C# 



(3) ffl¥9 - 2 6 1 2 0 5 

4 

£o ceo j; 5 |:WDM^i4fflSh5^rA|:*s^r 
[0 0 0 5] 

70 [0 0 0 6] — *\ )te^K<D^tlCEDFA^tt5 
[0 0 0 7] iot, *WB0>B«Jfi, WDM«##fcl 

5 ft ^^Aj^affl nr«&*^i7— $y^* tiitt-rs 

[0 0 0 8] 

%o mourn** E^Mmiftsttjt^fli**^— a«t**l 

»fPWfc««t**t±1EWDMfi#*t:* l 2 
±!BS& 1 <0#tt3ttf>;*-<^ h/u£^~^ y v^i~5*« 

[0 0 0 9] **W(&tt<D«ffite 4 kai:, **x**i«i» 

y — Rrac*a* & tr— a «rftftg»tN#d[ u t wd 

ifeWDM{f#3tt§:tf Cfttlfi 1 2 (D^%\z 

5» [ooio] *5l^<7>H{cfficoftiJM(cJ;a 
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5 

BEWDMff-^Ofc 5 US 2 (Dffim k , f^^lto*^^ 

<J*±lBJB2^«»K»ftS#^ir^<o«-S-»*l*it 
[0011] 

i£ftft«ff */*TJ*<Ozf* s/^H-CfcSo ZcDi/xrJ* 

[0 0 12] *7 7>f^»4(7)Ml:lt WDMft 

if«»8fiEDFA-e*)S^1-So 
[0 0 13] H2tta}«»0«3|i£«Sr*^ns;^|a"e 
£>5o C^ff^iS, SvMc^^Siffificoff^t*— A 
^^fjlffi*t^m (mttl J; 9 fc;fc*l*t&») 
0^^fiai2 (#l-#m) **LtV^ B ftigflHI 

12 (#i-#m) ft-tix-PixJBl^ir*/^ (c h. 
1) ^?)Imf^^;l/ (ch, m) fCJtJCSLTV^So £ 

[ooi4] ytmmmi 2 <# i-# m ) -tn^e 

Wt-Kl4 (#l-#m) fc, ±ft#tC*<3#* 

6 (# l-#m) <t £#LTV^ 0 
[0 0 15] ch, H^c h. mCOff -Mi, 
*-7/Uf/l/^f 1 8^*3V>X»*»W#«Sn, WD 

(0 (A) RUm3(D (B) 4:#B8i-6fc, WDMff-JHt 
^€^mt&lc43it5*-^ h/u^ft^W^Sft-CV^ 
6. 03^) (A) lieaiM^*--** h/K gp*>Slf^2 

[0016] H13C7) (B) h'K MP^ 



(4) 9 - 2 6 1 2 0 5 

e 

(Amplified Spontaneous Emisson : A S E ) ^WDM 

[0 0 17] CCT\ tiM**)*^ h/I^*«dS#*** 
tfcSS^ «#3t^l7— t A S E^I7 — (D^yUUli 
AS NR{C^fjS^6 0 )tSNR(7) TSNRJ i£ff^*H£ 

Jt*Jt«««SNR3ttt^fCSNRi:#5iX5 0 3t S N 

[0 0 18] WDMfS^^eSli-SS^^iJttSftflf 
WlltU, EJIT0 2/S[*s*«f fejxfio »l|c, &>£ 

NRji-tcojKwsrsttraEibi-So 
[0019] aot, »SLfceis»tt <*flMwc*m 
^m^sNRRxin^m^mm *r#«fc*ictt, wd 

[0 0 2 0] 4-, H2^± OttWLfcafllWSrfflJEi- 
J: StfSSixac: i t&£ 0 

[0 0 2 1 ] 4fc, %-*>V^\s9^ \ 8tf5&5tCffi& 

* tie* P D D "C^ S ft £ J: 5 tc§EB+ 6 
Ictt, #3tiSfS«i 2fc««tt#tt^/M*fc©l«©# 

[0 0 2 2] CCDJ; otemmfitem^Xfe, *v;^/ 

+*^*»-afta 0 *fc, m&«>a*tt«*tt««>* 

[0 0 2 3] t^oT, #*:iMff « 1 2 asffl*^? — ICO 
^ V^T^Dgft^^/^SlJ^^p (ALC) LTO ^4 t 

Ltt, ftfra^a^^tf^o^tc.t mmmfrbtoij 

£ tl Z> W D M it ± i C $51 1 5 ^ !7 - CD ffi M tt ^ S ft 1" 

[0 0 2 4] ^2iC, %«««8fCj3ft««IWAtfAS 
E^°t7 — tt^-V*/U'«|C»3S:5fc*{), mSCD (A) iC^: 

/u-C*^LV>fS[tCsa:^Ufeir Ut, eiS«tc*3»awD 
Ma#3t — coffi »ttS:t> + * S N R (1 -y ^ /u« (c 
50 »«ion*9 (H13 0D (B) ) 0 -t^tt*. f-V*^ 
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[0025] :©J; 5 46aW>tt^7^? >^tt^^ 

tf> (A) StfEUtf) (B) te^y ^>7r^Srtfofc 
#0 <o gg Bfj ft ^< v h/K7)fft^^Lrv^ 0 0 4 
^ (B) ^*Sti5J:5teeaiaK^^^felc*LV^ 
3tSNRdS#foixa «t 3Jc, fe^Mi^H14^ (a) tc^ 

[0 0 2 6 ] ^ !) x y 7 7 i/^o 1 ow*fttt«iBH 

(a) A^^-tWMiiMlcRjEi-a,, 

(b) ^ir^fefceaSflrtt (Wx.«gft«tc*5ltS* 
MSNR ; Qfg) «r«^5 0 

[0 0 2 7] (c) ffi^lCgV^SNRlC^f^ 

Id S N R IdStJSf S^ir*^W{t#* tr— A 
[0 0 2 8] (d) *ft^taSNR^L</j: 

££T* (b) rv* (c) co^x^y^M^^i-o 
[0 0 2 9] H5«:#flH-rSfc, ft* i£ 

iS^TU-Wt- Kl 4^f5^rty7*^ 
!7 — *S»J»S*L5. ^(Dltmz^ *ag««12 (#1- 
#m) B\ #1^— if ¥4 it— K 1 4 0/W7^tiS^SJ 

W-r5fc&oSJ»«rp2 o (#l~#m) Sr-tix-CTx* 
[0 0 3 0] y T**i*SW*l 6 (# 1 -#m) 

m) £^LTm^£*l£ 0 

[0 0 3 1 ] ^i/fri/^f 1 8tt\ «*jtebf— At 
tn€ttait5*»iOAA^M8A (#l-#m) 
t t 1 o<Dffi^^— M8 Bt^tltl/^c 
A*^-M8A (#l~#m) \zf±*:ti?ti±7 7'f 
y<24 (#1 — #m) ^ftJft^ixTV^So 3t^T-(^2 
4 (#l-#m) l«tlftl*^^^^2 6 
m) KJ: 9*77>f^2 2 (#l~#m) [C^«Tfig^ 

[0 0 3 2] ^f/l/^fl 8{i s A^tf?- M 8 

a (#i-# m ) fc-tn-^nwjftsn.fcc h. 

"f £ 0 WDM«**BU1A*- h 1 8 B^^7r^f^ 
2 8^LTifift^f/M^ 3 0^«*&S*t*o m 



(3) #|PI^9 - 2 6 1 2 0 5 

S 

KftffttfV^^ 3 0 7^^7^BS 
[0 0 3 3] * 3 0 36*&ta**nfcWDMft*3t 

AM^^6 B 7fc^7 D 73 2[i^h3 2A^TO^ 
l-#«U Hi ^tK^2CO^tt^^^n^tl^- h 3 2 

B&t>*3 2 ca^m^-r^, 

[0 0 3 4] ^ h 3 2 B|Cltt7r^^fiM4 (B 
^34 ldibf^«Ji^«t$nTl/^o *W«l»ld*5t^T, 

[0 0 3 5] h/W€r^ 3 4tt, W-g-jfetr— ACO 

^^^yy^f^ D C(DA*M^7 P 7 3 2t*M 
£0 [0 0 3 6] $IJ»[§]&3 6 1*, JX-<^ h/U^r^* 3 4C 

^•2 0 (#l-#m) ^«*&£;ft£ 0 

[0 0 3 7] 16 117^^ h/^^^^IK 1***1* *r 
^tit^^o ^.co-t- ^ fig] 5 (/xx-<^ hA^-^3 
4^Ltffl^-5Ct^t^^ 0 ^60,x-<^ ^^--^ 

.70 *3 8it 5tA^SrSlt5liI*f»^-4 2 fc, [hJ#t&T-4 
2^<7)A#t£| 0 &M^1-Z>tztb<D**-Y*t4 4 t, H*f 
W4 2 6 <D|H]*f O/E a W< 
— * (7t hf^f^^) 4 6 <k£#U-0>£o 
[0 0 3 8] O/E ^ 4 6 GDtU^fl -J§*#L 

St^ 0 «St^{Mt)fffM0K4 0-«*&^tLa o 
*A^60 5 hO/E&&m4 6 Hfc«*h5*»»M 
tt, EIlFf» J f-4 2^<£>Alt# 0 idfefeffi-a^-e, 

e fc#j£s*To/E3Hft*4 6 com^j i^^/u^m 
^#a 0 fli#*aaia»4 ottr.<oj;5*JBaidttorw 
<z> *r ^ ^ * / v ft « m -r a o 

[0 0 3 9] mife^^Z h/^ = *<OfB 2 **««*: 

^i^El^fcao c^x-<^ f^^e_- 5 r/>.x-^ h 
3 4 1: Utffiv^S d t 4„ 3teA*JiQM 

l48iij;oX3y^-h ^tir^^^-^s o^w«&5 

50 (Dyt/M^&^l'* > b 5 4A^ff5^7 U-f 5 
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to 0 4 0] ft%£ftitit<nfcm.J3fa\^ ttftfcJCisr 
^uyyhs 4 A<0EM*|p]*:«fflfc¥fTfc:LT 

th, *a«-cAaiw^ttfflsnfi**i. 3-1. 5 

KTK^CCD (ttffife^*^) tyftffl^SCi 
[0 0 4 1 ] ft-^&aiaK5 6|i7W 5 Afrh^m^ 

m^Z>m&s t©ft«»»ttO. 04l/nmgSt'$) 
9, 7I/^5 4i;^o(t5xU^>h5 4A(Z)b 0 7f(it 

[0042] 3\ 7K54 KfctfS^l^ y h 5 4 A 
©tTy^SrW, 7K5 4iMI^5 0^©Ei^ 
L„ #fti?^5 0<D^S#1ft£rD, Mlf5 0^f)S 

2 <f>/D= 2 t a n _1 (W/ 2 / L) /D 
■C4te?n5WT, Mtfl W=5 0Mm, L=10c 
m, D=0. 04S/nmtUtSI:, 0. 0 7 2 n 

[0 0 4 3] #**^5 0 fc Ltli, yjIX^V I P 
A (Virtually-Imaged Phased-Array) 
££ e VI PA(7)ftgM(iO. 4-0. 8S/nmt 

[0044] H«snfc«t?tt«-»ttaiatt4 ox 

tr— i o^^-^^^x-tti^-r^ J; 5 (CLTk J: 

[0045] nt$m s muwsss 3 6 <oM;fc 



(6) ^M^F9 - 2 6 1 2 0 5 

10 

[0 04 6] El 8 (A) Sr*flH-TS^, _hSB<&«fc5tt 

wisiK3 6-^se>*iSo -£\^xm?Lttm4<D (a) ic^ 

^;U(T)7^<? coffin u — if ^ K 1 4 CO 

✓<>r r^s#Et-^-r — K^y^ it, gi8co (b) \zm 

^*ft#flH«E«*r/S^S - 4r J; ^ **l;:1ftjS1-6 ~ 
[0047] rcojUte^-cji, fflttftfftt^^^a 
7*'<Jx 3 0 teo|B(D*Kj»ttffliat«»7r-f 0 

fcSixSo Bfl*>, *77^^2 2, 2 4^t>'2 8(iM 
ftWF^r-f ^-efcO, 3t^-^^ * 2 6 Ic J;£ft-7T-f^ 
2 2&U*2 4(OtiE«jRjcB(ILrttcn&co±llllB±!as 

[0 0 4 8] tSoTCcoj; 5*W*f^**0«!feo*t*: 

fcifttf, # = 2 8©H«EfP***TLfc||^*| 

1WIbIK3 6 £rSjf££-£5r i:CJ:ot, WDMf^^i: 

[0049] ei 9 Sf^fla-rst. *»w*saiffiactLais 

l-#m) ^&ffl**ttfcflT#3ttf— ^tt, -tft-eftft 
7y7^?58 (#1— #m) SrloTJt^^^l/ 

[0 0 5 0] »f 5 8 (#1— #m) COjSS^tt, 

$ij«*^6o (#i~#m) ^«*&sn«»s«iflr*Kj; 

(#l-#m) tt»J»iai5 3 6 ^««**L5„ 

[0 0 5 1 ] IP^, CC-ejlWDMff#3t^*3JtS3fa 

40 4o^T^«8t*s*JWSix«^-C«:35:<, #*7j/f 
[0 0 5 2] j*K*aSRT*fc3te7 y^*— 

[0 0 5 3] M^^bU^StlSJtO^^ — f4««* 
50 btfX*£2> 0 
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11 

[0 0 5 4] Hi 0£#H8-rst, *»W*sjiifflSix5 

^11^60^3 mwmmt^ts n-c v*s 0 09 
*^5 8 (#1 — # m ) u^n**nft;t-c stasis 6 

2 (#i~#m) dSK(tfen-Cv^S 0 

[o o 5 s] ytmrnme 2 (#i-# m ) ntftwui 

#fc*fb**5fc*©#J»j|||^ 6 4 (#l-#m) £W 
[0 0 5 6 ] clcdJ: 5 fc*Hlfc»li-c*tt, WDMff-^-* 

7 3 2^^ h/WE-^* 3 4<DmtZffii&X# 
6 6 £I£itTV^ 0 

[0 0 5 71 111(111 0cO^*±ii(rI^6 2tLtffl 
Sl»6 8 A»a»2B6 8 BSr^tS 
-f^-K (^LD) 70t, ^ttf2«6 8 

[ 0 0 5 8 ] *BB1-^^WDMfB#3fe«>aa36 s 1 ■ 5 5 
M mfflC&Sii^ h*—y-7TJs<6 SCO h £ 

7"*<7)^^ir LTteO. 9 8^mffXlil. 48/imff 

[0 0 5 9] F^7r^^6 8^yy*ia!)#> 

^^nxv^^-c, wDMft **is*r>r y U™ 

* 7 4^LtSlffi6 8A*>t) hW77^^6 8 
0W&$n5 t, K-^77^^6 8 f*HC*5^TWDMff 

[0060] m*isnfcwDMflr#jtett, ft*^ 7 2 

6 4 tA* Lfc»M«tiao tsK^^L D 7 0 O^M 

7^11^18^^ J: 5 lets t J:v\ 
[0 0 6 1 ] *^7 5 7 7 2 ttt(t # y^y ^i/lt^ 

**nfc«-CH\ 3fc^7 p 7 7 2SrK-7 p 7r>T/^2 
*6 8BfcftttLTWDMf3^*;i:JK^3tt^ K-^ 

77^^6 8rt^*^iceit5J:5iati^o w 

[0 0 6 2] ^^^jtaRS: K-7 , 7 7 >f^»l86 8 

^r-f^6 8rtt:|Wiri6if2:e»t*a«t5fc:U, 7^-17 
[0 0 6 3] ffc, 2-&60^^^3t«4:ffl^T^rRl7K 



(7) 1#i¥9 - 2 6 1 2 0 5 

12 

[0 0 6 4] r.(7) h^^^^H, WDMff 

78^ #*«»i:JC/t«#t50/E3^^ 
84 (#l-#m) ^IitV^ 0 
[0 0 6 5] ^fv;^yi/^f7 8(^ lXml^ 
70 78 0t, ^7 P 7 8 0MO/E3W^^8 4 (# 

[0066] ytfttiimmyj/i'* s 2 (# 1 -# m ) ^> 
iiig#«<7)*^jftfi*i -en-en ^ l — amicBMEsnr 

^5, rofll/SdJ;^ Wlx.tfEI8co (A) ic*sn 

/Ef«8 4 (#l-#m) Wta*«#Sr»«^ir^ 
T?££C9X, cnfc^ff^f£S<5^TWDM«^fcfc:;*3 

^ [0 0 6 7] 3t^^>^^^i^7 8tt«MiWfcl±# 

> M^— ^Srffl^fctw (l995^m^f*$Biiff^^^ 
±^B~ 110 2) ^T^-f WftKiaSf*^ (AWG) 

xyf^xf^^C- 2 2 7) »^Tl^o 
[0 0 6 8] 113 Sr#flB-r^i:, 

nxv^o 

[0 0 6 9] ^(DX^? h/L^--t--^8 6 (TMt'ffl^ "1^- 
-r^fc^lC, ^^ftai2 (#1— #m) fctt, &*<D 
mtl-T S«»*tr— A«rEVMC»ft*JajK«f l-f m 
OF-V'flr-SrKJiDSIIt-SfcatxDflMKIISS (#1- 
#m) 3fl*K»tb*LTV^S. 

[0 0 7 0] h — f 1-f ml*#3t^H 

[0 0 7 1 ] * ^T»tt# h — 5 w—if^^- 

— k 1 4 o^T^msi^awsns <t 5 iati^ 

[0 0 7 2] 01 4£r#fgi-£<^ fwl^-^co 

5£? h/^^^ft, ftW-fcwDM«-g-*«r*/«:«;*si 
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[0 0 7 3] f&SESg 9 2 fl, O/E 9 0 (DtotlfB 

m) zn^<o«^ta:*tfcn5SB«ittj«9 6 (#1 

— #m) £ SrWLTl^c 
[0 0 7 4 ] #«iiiB^^/^^ 94 (# 1 -#m) (DM 

#^^r^/^a^f»-^ic£<5v^-CSJ«I[EJK3 6 (0 13 
[0 0 7 5] 9 2 (C«^Til^cD|p]ffl^«lHlSg 

?**^**+5#flRfS*fc LTtt, El 1 3 ^SBfiSB 8 
[0 0 7 6] JW-bgftW Lfcafeft JB<&#*tttf»1IBK:*3V*T 

3feXlH«i e^ib-fteP— F^va— ki 4iz> its* 

[0 0 7 7] 015MI16 tt**l-eh,**W Ofty* 

!7-*j«^tt^^ i 2 jiifc»««rsw-:/p y ^ h 

T?*S„ Hi 5ttB9 0tt/£ft>fa%i^ttl 2 (3 1- 
#m) *rBll9^Lfcttl«^»fl;LX*5 9, H 1 6 ttpQflt 
icH l 0l:^Lt^5o 
[0 0 7 8] #Hfc*5V*"C\ ft-^2 6 9 2 

6 (#l~#m) <D¥mt*»l,X\*& Q 

[0 0 7 9] Ell 7Sr#flBrst, 

Si98^, 2 <7)«^ 100^ M9 8 RZfi 1 0 0 
WiOftRSft* 2\B}B (102AW102B) £^tr 

*^i^ssi o 2t^m^x\^ Q 
[0080] %temi& i o 2 ©ji+fctt^ft^jfetjiBw 

l 0 4j&sRttibix-C^5o #*t«10 4fj > mifci 

o 2A\cm&'tz>itmmui o e .biami o 2 b^s^ 

0 8 HtLtl^ 0 
[0 0 8 1 ] l <0*»« 9 8 liWDMft-^-jtSra^i-S 
fti£ffSSl 1 0t#Lt^5 8 MfsStl 1 0(1, 



(8) ^H?9 - 2 6 1 2 0 5 

14 

I^l2^^:^tU^t*^ci:*^N!7"$IJ^[H]g§ 1 1 2 

[0082] 3t^i7— »j*iiaB 1 1 2 «\ 3tas«is« 1 

SJW-^SyhftiOt^-efcO, «x.«H9<D«R<0ftTs/ 
X*-^5 8^^il 0<75*»COjt*Bi|BS»6 2SrgX 

[0083] ytmmmm 1 1 0 &mt> t^wDMft^-^ 

70 fl, i»l 0 2 A»l«te*f««l 0 6^iloT^2c7)* 
m 1 0 0^^n6 o 1 0 Otej£P>jft,T££:WDM 

fs-g-*s:afts3taftsi«i 1 4ttttv^, *a« 
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